Background: Severe upper extremity injuries can affect the quality of life in patients and cause multi-factorial and long-term costs of disease. The aim of this study was to assess quality of life in patients with upper extremity injuries caused by work-related accidents.
Introduction
Work-related injuries in the upper extremities are of the most common workrelated disorders which are visited by general practitioners and specialists in occupational medicine (1) . In studies conducted in different countries, these injuries account for the most of reported injuries with the occupational settings (2, 3) .These injuries have a negative impact on the quality of life of these people.
Quality of life is the most important index in the evaluation of therapeutic interventions in the life of these people (4); Most of treatment programs for patients with upper extremity injuries and even im-pairment measure the quality of life and rehabilitation based on their individual performance and pay less attention to other aspects of quality of life of these people (5) . Upper extremity injuries are responsible for more than one-third of all injuries in the United States and its prevalence is 4.3 percent per 3,000 people. It is also responsible for 30 percent of all injuries and damages resulting to lost workdays (6) .
Studies have shown that people who suffer from upper extremity injuries experience emotional and psychological stresses due to various reasons such as pain, difficulty in performing daily activities, dependence on others and getting help from them to do their affairs, uncertainty of outcomes in the future and the appearance of their injured limb. These stresses together with the loss of job and the high cost of treatment may have serious effects on their quality of life (7) .
According to the research conducted by the researcher, no study on quality of life after upper extremity injuries resulting from occupational accidents has been done yet in Iran and given the importance of this issue and its economic burden on individuals, families and society and the resulted reduced quality of life, this study evaluates the quality of life after upper extremity injuries resulting from occupational accidents.
The aim of this study was to assess quality of life in patients with upper extremity injuries caused by work-related accidents.
Methods
Rasoul Akram Hospital is one of Tehran's most important centers for doing studies on the work-related diseases and injuries. One of the cases assessed in this center is to determine the level of impairment among employed individuals following traumatic injuries during labor. Given the possibility of examining and interviewing with these patients at this center, people referred to the center for determining their impairment in 2011 were examined and individuals with work-related upper extremity injury included in the study. All patients were examined by a specialist in occupational medicine and the rate of their impairment was assessed based on the American Medical Association book (AMA) and the Whole Person Impairment (WPI) and the results were recorded (8) and those with no upper extremity impairment excluded.
In this cross-sectional study, after selecting patients, their demographic characteristics were recorded through asking questions from patients and studying their hospital records. Then their WPI calculated (assessed) and other information, such as return of work, location of injury, work experience and type of injury were all recorded. Then in order to evaluate the quality of life of patients, SF36 questionnaire (short form of health survey) was used. This questionnaire is a tool to assess healthrelated quality of life developed in the United States (9) and the psychometric analysis of its translated version was used in various populations (10) (11) (12) (13) (14) (15) (16) . The mean duration of working shift in participants was ranged from 8-14 hours.
The SF-36 questionnaire is consisted of 36 questions with following 8 scales: physical function with 10 items, functional limitations due to the physical health with 4 items, general health with 5, vitality (VT) with four, social function with 2, role limitation due to the emotional problems with 3 and mental health with 5 (9) . Another item that showed health changes for one year was also assessed by SF-36 questionnaire which ultimately examined both physical health (physical performance, physical limitations, physical pain, general health) and mental health (vitality, social performance, emotional problems, and mental health). Scores for each scale varied from 0 to 100 points. 0 reports the worst and 100 reported the best condition in the relevant scale (17) . The questionnaire was translated to persian by Montazeri et al. in 2005 , and its reliability was also determined (18) .
Statistical Analysis
Data were entered into SPSS V.16 soft-ware. The mean and the standard deviation were used for descriptive data and the ChiSquare used to compare qualitative variables and t-test and ANOVA applied to compare the quantitative variables. Also Correlation test was used to examine the relationship between WPI and the quality of life of patients. Finally, the main variables affecting quality of life were analyzed using multiple logistic Regressions. In this study, the confidence level (α=0.05) and the test power (= %20) were considered as 95% and 80%, respectively.
Principles of this study were approved by the ethics committee of the Tehran University of Medical Sciences and patients included in the study with the consent and the patients' personal information kept confidential by the researcher.
Results
Patients included in this study were 203 individuals in number with their mean age of 32.16 years (SD=8.78). The level of education of these patients, revealed that 5 patients were illiterate (2.5%), 39 primary school education (19.2%), 78 had completed secondary school education (38.4%), 75 diploma degree (36.9%) and associate's degree (3%). 114 (56.2% of patients) dominant hand injury, and 89 (43.8%) did not have such an injury. Results of the qualitative variables assessment are presented in Table 1 . WPI percentage of patients ranged from 1 to 77% and its average was 21.87% (SD=14.84). The mean duration between the incidence of event and being visited by the physician was 8.45 months ranged from less than one to 250 months. Also the patients' work experience ranged from 1 to 480 months and its average was 45.31 months. Results of quantitative variables are presented in Table 2 and the results of assessing the factors affecting quality of life of patients using SF-36 questionnaire are shown in Table 3 .
The patients were divided into two groups according to median age on understudy population (30 years) into the age of 30 years or less and above 30 years and the various aspects of quality of life in these two age groups were not tatistically signifi- Occupational injury and quality of life cant. The relationship between the level of education and quality of life in ANOVA test was not also statistically significant. The T-test for two groups of high school diploma and lower degree showed, no significant difference in terms of their quality of life. In assessing the location of the injury in upper extremity, no difference observed between injuries of right, left and both hands in terms of quality of life. Also the quality of life of patients with dominant hand injury, based on SF-36 questionnaire, was similar to others with no significant difference. As far as marital status was concerned, no difference was observed between the quality of life in both single and married people after injury. Also, the number of children had no affect on the quality of life. When the quality of life of those who had no children was compared with the quality of life of married ones with children, no significant difference was observed. When the relationship between work experience of patients and their quality of life was assessed, only the patients' social performance score showed a direct and weak correlation with their work experience (p=0.016, r=0.168). Comparison of quality of life in sharp and blunt injuries showed that social performance in patients with sharp injury was 42.73% (SD=25.63) and 32.98% (SD=24.23) (p=0.031) for blunt injury and the observed difference was statistically significant.
The percentage of pain in people with sharp injuries was 37.89% (SD=27.94) and with blunt injury 29.64% (SD=21.66) (p=0.077). Also, the emotional health of individuals in people with sharp injuries was 48.20% (SD=22.61) and with blunt injuries 40.13% (SD=24.05) (p=0.051). Percentage of patients impairment (WPI) was inversely associated with various aspects of quality of life such as physical performance (p<0.001, r=-0.26), limitations due to physical health of patients (p<0.088, r=-0.12), social performance of patients (p=0.001, r=-0.24), limitations due to the emotional problems of patients (p= 0.059, r=-0.13), pain (p=0.005, r= -0.2), the emotional health of patients (p=0.006, r=-0.29), the amount of energy/fatigue in patients (p<0.001, r = -0.29) and the patient's general health (p<0.001, r=-0.27). The total score of SF-36 was significantly and inversely associated with the WPI (p<0.001, r= -0.319). In regression analysis of factors affecting life, only WPI of patients had significant and adverse correlation in the model (Table 4) .
Discussion
Upper extremity injuries can affect a person's quality of life to the extent that the person may even decide to commit suicide, thus investigations on these patients is necessary (19).
In a study it was shown that the physical and mental health of these individuals requires proper rehabilitation to enable them to return to the normal life. Also, the importance of treatment procedures to improve the functional status of these individuals is very important (20). Patients examined in this study were mostly male (98%) with the mean age of 32 years. It shows that their mean age was higher than the mean age in previous studies and in most studies upper lime injuries were mostly found in patients with 24 years old or less (23-21). In studies conducted in other part of the world, given the inexperience of the young people in the early years of working, the rate or possibility of injuries was higher. Given that the average work experience of patients in our study was less than 4 years, the results of our study were consistent with the results obtained by the research conducted in the world. Also in this study, similar to previous studies, the rate of upper extremity injuries were higher in men than women (24) . The dominant hand injuries were observed in 56% of patients. Cutting and press machines were the most common tools for causing injuries. Type of damage in 48.3 percents of patients was sharp, in 23.2 blunt and in 25.6 sharp and blunt and 10 percent had amputation.
Other studies have confirmed this issue (25). Average percentage of whole person impairment (WPI), was approximately 22% and patients, on average, examined within 9 months after injury. Different aspects of patients' quality of life were assessed using the SF-36 questionnaire. The highest score associated with physical function in these patients was approximately 64%, while the lowest score related to the physical limitations resulted from physical health (21%). Also other indices were less than 50%, except physical performance. SF-36 questionnaire has been used in various studies as an index for assessing the quality of life with regard to the health status of the injured people. In a study conducted by Briem et al., among a population considered as both control and healthy groups, the average score was more than 60 percent and physical and social performance constituted about 90 percent which was much higher than the results of the present study (26). In the study conducted by Chen et al., using the SF-36 questionnaire, mean scores of different indices of quality of life in people with work-related upper extremity injuries were also higher than the present study (27). The lower scores of quality of life index in this study was due to several factors, in which one was the difference in population in different studies. Also, more consequences of such injuries on the individual's life, due to the fear of job loss and less support, can affect the quality of life of these people. In a study conducted by chen et al., like in our study, most patients were male with the mean age of 35 years. Most patients had nonacademic education and demographic variables were somewhat similar to the variables of this study, although in the present study the rate of married participants was higher than the rate of married participant in the study of chen et al (27) . In a study conducted by Spreeuwers et al., the quality of life of patients with upper extremity injuries was higher than the quality of life of patients in the present study in most items of SF-36 questionnaire. The mean age of participants was 42 years and the percentage of female patients was higher (48%). Also, many of the patients had nonacademic education. In the present study, age, gender, education and marital status of patients did not have any effect on the quality of life. The work experience of these people was effective only on their social performance (r=0.168) and those with more work experience had higher social performance scores. As far as sharp injuries are concerned, social performance scores were significantly higher than blunt injuries; also the scores of other quality of life items in patients with sharp injuries were higher, although this difference was not statistically significant due to the greater extent of the affected area and because the blunt injuries were more complex. People, who had a dominant hand injury, had a quality of life similar to others. The reason for that was people with this injury had to use both hands to do their tasks and perform their daily activities, because in most occupations, individuals need to use their both hands even for doing common tasks. Therefore while it is expected that a person with dominant hand injury has a lower quality of life because they are employed and need to use both hands, but it is expected no difference in quality of life based on the dominant or non-dominant hand injuries no difference would be observed in them. Also, in this study, the percentage of whole person impairment (WPI) was inversely correlated with various aspects of quality of life mentioned in the SF-36 questionnaire.
The mean duration between the incidence of event and being visited by the physician was 8.45 months, this variable was relatively shorter than expected which could be due to limitations of insurance companies' laws in Iran.
Eventually it became clear that the quality of life in the present study was lower than other similar studies and quality of life for patients was not significantly correlated with demographic variables and social status of patients. Also, the quality of life of patients was significantly and inversely related to the degree of disability. This study was the first study conducted using the SF-36 questionnaire in Iran to examine the quality of life in patients with upper extremity injuries resulting from work-related accidents. The results could lead to consider ways to improve the quality of life for these patients as far as physical and mental improvements are concerned, because lower quality of life in these patients, not only had negative impact on their rehabilitation process, but also puts a huge burden on other family members and given that most of these people were the only employed person in the family and they were the only one who provide material needs of the family, delay in their proper rehabilitation, could result in serious harms to that individual and his family. Some patients did not fill the questionnaire and this was one of the problems of this study. These individuals were excluded from the study and hence reduced the number of samples. It is suggested that the future research studies the quality of life of patients suffered from work-related injuries in different occupational groups.
Conclusion
The results of this study showed that percentage of WPI was inversely and significantly associated with various aspects of quality of life. In other words, most aspects of quality of life in particular the emotional health and the amount of energy/fatigue in patients were reduced with the increase in the percentage of impairment (WPI). Given that this study was the first study conducted in Iran to examine the quality of life after upper extremity injury resulting from work-related accidents, it is suggested that further studies to be done to mitigate the limitations of this study.
